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PURPOSE: To provide method to adjust the equivalent 
series resistance of a ceramic capacitor with which it is 
possible to obtain higher equivalent series resistance 
value. 

CONSTITUTION: A metal oxide film 14 is formed on the 
surface of an outside electrode 13 conducting to the 
inside electrodes 11 a, 11b with heating treatment, for 
example, and the equivalent series resistance value is 
adjusted by altering the thickness of the film of the 
metal oxide film 14 by way of grinding or charging the 
temperature of heat-treatment, for example. It is 
possible to easily remove the fluctuation of the low 
frequency that is superimposed to the power supply line 
by using a small-sized ceramic capacitor and to make 
the unit small. Further, it is possible to easily adjust the 
equivalent series resistance value by changing the 
thickness of the metal oxide film 14 in the final stage of 
the manufacturing processes, thereby making it possible 
to supply quickly ceramic capacitors having an 
equivalent series resistance value corresponding to the demand. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 



[Claim 1 ] The equivalent-series-resistance adjustment approach of the ceramic condenser 
characterized by what the thickness of this metal oxide film is changed and an equivalent-series- 
resistance value is adjusted for while being the equivalent-series-resistance adjustment approach of 
the ceramic condenser equipped with the external electrode which flows in an internal electrode and 
forming a metal oxide film in the front face of said external electrode. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equivalent-series-resistance adjustment 

approach of a ceramic condenser. 

[0002] 

[Description of the Prior Art] Conventionally, in the electronic circuitry using IC, an operational 
amplifier, etc., malfunction of an electronic circuitry is sometimes plentifully caused by the noise 
superimposed on the voltage variation of a power source, and power-source Rhine, for this reason, it 
is shown in drawin g 2 — as — power-source Rhine 2 of an electronic circuitry 1 , and touch-down — 
between conductors, aluminum or the tantalum electrolytic capacitor 3, and the ceramic condenser 4 
grade were connected to juxtaposition, and voltage variation and a noise are removed. 
[0003] drawing 3 — power-source Rhine 2 and touch-down — it is drawing showing the equal circuit 
when connecting a capacitor 5 between conductors. For R, in drawing, the equivalent series 
resistance (ESR) of a capacitor 5 and L are [ the capacitance of a capacitor 5 and L f of the 
equivalence serial inductance (ESL) of a capacitor and C ] the equivalence inductances of power- 
source Rhine 2. That is, equivalent series resistance R arises by resisted part of the lead wire of a 
capacitor 5, and an electrode, and the equivalence serial inductance L arises by part for the 
inductance of lead wire, for this reason, power-source Rhine 2 and touch-down — a well-known RLC 
series circuit is formed between conductors. 

[0004] In order to remove the voltage variation (henceforth a pulse-like noise) of the shape of a pulse 
superimposed on power-source Rhine 2 with the square wave output of the RF by the op amplifier in 
an electronic circuitry 1, IC, etc., equivalent series resistance R and the equivalence serial inductance 
L need to connect the small capacitor 5. For this reason, compared with the thing of other type, the 
small ceramic condenser 4 of the specific resistance of an electrode is used. 

[0005] Moreover, in order to remove the voltage variation (henceforth the voltage variation of low 
frequency) superimposed on power-source Rhine 2 in connection with the square wave of the low 
frequency by the op amplifier in a power circuit, IC, etc., it is necessary to connect the big capacitor 
5 of equivalent series resistance R. That is, it sets to a transient until the circuit which added 
equivalence inductance U of power-source Rhine 2 to the RLC series circuit formed by the capacitor 
5 when the electrical potential difference of power- source Rhine 2 carried out low frequency 
fluctuation results in a steady state, and is (1). As shown in a formula, as for the electrical potential 
difference of power-source Rhine 2, equivalent series resistance R vibrates, when small. For 
example, when a power source is turned on, the electrical potential difference of power-source Rhine 
2 is (a) of drawing 4 . It vibrates and results in a steady state so that it may be shown. For this reason, 
it is easy to cause malfunction of an electronic circuitry 1 . Moreover, when the op amplifier in an 
electronic circuitry 1, IC, etc. output the square wave which is low frequency, the electrical potential 
difference of power-source Rhine 2 is (b) of drawing 4 . Since time amount will be taken before 
changing in vibration and being stabilized so that it may be shown, it is easy to cause malfunction of 
an electronic circuitry 1. R<2 and {(L+L') IC) 1/2 - (1) - again - (2) As shown in a formula, when 
equivalent series resistance is large, the electrical potential difference of power-source Rhine 2 
changes exponentially. For example, when a power source is turned on, the electrical potential 
difference of power-source Rhine 2 is (a) of drawing 5 . It results in a steady state exponentially so 
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that it may be shown, and mal^^tion of an electronic circuitry 1 is not cau^^Moreover, when the 
op amplifier in a power circuit, IC, etc. output the square wave which is low frequency, the electrical 
potential difference of power-source Rhine 2 is (b) of drawing 5 . It changes exponentially, and since 
it is stabilized, malfunction of an electronic circuitry 1 is not caused [ an instant and ] so that it may 
be shown. R>2- {(L+L 1 ) /C} 1/2 — (2) In order to remove fluctuation of the electrical potential 
difference by O, for this reason the low frequency superimposed on power-source Rhine 2, compared 
with the thing of other type, the big capacitor, for example, the aluminum, or tantalum electrolytic 
capacitor 3 of specific resistance of an electrode is used. 
[0006] 

[Problem(s) to be Solved by the Invention] however — as mentioned above, in order to remove the 
voltage variation of low frequency — power-source Rhine 2 and touch-down — the large component- 
side product for arranging this, in order to have to connect the big aluminum or the big tantalum 
electrolytic capacitor 3 of a configuration compared with a ceramic condenser is needed between 
conductors, and it has been the failure of a miniaturization of equipment. 

[0007] The purpose of this invention is to offer the equivalent-series-resistance adjustment approach 
of a ceramic condenser that a high equivalent-series-resistance value can be acquired, in view of the 
above-mentioned trouble. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is 
the equivalent-series-resistance adjustment approach of the ceramic condenser equipped with the 
external electrode which flows in an internal electrode, and it proposes the equivalent-series- 
resistance adjustment approach of a ceramic condenser of changing the thickness of this metal oxide 
film and adjusting an equivalent- series-resistance value while it forms a metal oxide film in the front 
face of said external electrode. 
[0009] 

[Function] According to this invention, by heating an external electrode, for example, the big metal 
oxide film of specific resistance is formed in the front face of this external electrode, and the value of 
the equivalent series resistance of a ceramic condenser increases. Furthermore, the value of said 
equivalent series resistance is changed by changing the thickness of said metal oxide film with polish 
or heating temperature. 
[0010] 

[Example] Drawing 1 is the sectional view showing an example of the stacked type ceramic 
condenser created with the application of this invention, drawing — setting — 10 — the body of a 
capacitor (a body is called hereafter) — it is — a rectangular parallelepiped configuration — having — 
the magnitude — for example, 3.2mm x — 2.5mm x2.5mm it is . Moreover, two or more internal 
electrode layers 11a and 1 lb and dielectric layers 12 carry out the laminating of the body 10, it is 
formed, internal electrode layer 1 la is drawn at the longitudinal direction end side of a body 10, and 
internal electrode layer 1 lb is drawn at the other end side. The counterelectrode of a pair is formed 
of internal electrode layer 11a and internal electrode layer 1 lb. 

[001 1] Furthermore, while the external electrode 13 which flows in the internal electrode layers 11a 
and 1 lb is formed in the both ends of a body 10 and the metal oxide film 14 is formed in the front 
face of this external electrode 13, the metal plating film 15 is formed in the front face of the metal 
oxide film 14. Internal electrodes 11a and lib can be connected now with an external circuit through 
these external electrodes 13, the metal oxide film 14, and the metal plating film 15. 
[0012] Since the big metal oxide film 14 of specific resistance is formed in the front face of the 
external electrode 13 as mentioned above, the equivalent series resistance (ESR) of a capacitor 
becomes large compared with the conventional thing. Therefore, the miniaturization of equipment 
can be attained while being able to remove easily the voltage variation of the low frequency 
superimposed on power-source Rhine, without using the big aluminum or the big tantalum 
electrolytic capacitor of a configuration by using the stacked type ceramic condenser mentioned 
above. 

[0013] Next, the production procedure of the stacked type ceramic condenser which consists of the 
above-mentioned configuration, and the adjustment approach of an equivalent-series-resistance value 
are explained. The thickness it is thin from the ceramic ingredient of a barium titanate system carries 
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out two or more sheet laminating of what screen-stenciled the nickel which mixed with the 
cementitious material and was made into the shape of a paste, and formed the internal electrode 
layers 11a and 1 lb to the green sheet which is 18 micrometers. At this time, as mentioned above, the 
internal electrode layers 1 la and 1 lb are drawn by turns by the both ends of a body 10. Furthermore, 
after cutting according to the configuration mentioned above after sticking these by pressure and 
performing debinder processing, reduction baking is carried out at predetermined temperature. 
Furthermore, after forming the external electrode 13 in the both ends of a body 10 with nickel, it 
heat-treats in a heat treating furnace. Thereby, the metal oxide film 14 is formed in the front face of 
the external electrode 13. 

[0014] Then, a stacked type ceramic condenser is cooled naturally and barrel finishing adjusts the 
thickness of the metal oxide film 14. Thereby, the value of equivalent series resistance is changeable. 
Furthermore, a stacked type ceramic condenser is put in into a nickel electroless deposition tub, and 
the nickel-plating film 15 is formed in the front face of the metal oxide film 14. The stacked type 
ceramic condenser which has by this the equivalent series resistance for which it asks can be 
obtained. 

[0015] Drawing 6 shows the equivalent-series-resistance value acquired according to the 1st 
example, and shows the relation of the time amount and the equivalent-series-resistance value which 
performed barrel finishing. That external electrode 13 calcinated the nickel conductivity paste in the 
non-oxidizing atmosphere, and was formed, and electrostatic capacity is 4.7 micro F, a dimension is 
the thing of 4. 5x3. 2mm angle, and the stacked type ceramic condenser used in this 1st example 
prepared 4000 of these. 

[0016] First, these stacked type ceramic condensers were put into the heat treating furnace, and 
among atmospheric air, after heat-treating for 50 minutes at the temperature of 650 degrees C, it 
cooled naturally in the furnace. Thereby, the metal oxide film 14 is formed in the front face of the 
external electrode 13. 

[0017] 4000 stacked type ceramic condensers taken out from the inside of a furnace were divided 
into 1000 pieces and 3000 pieces, these 3000 pieces were put into the barrel finishing tub with the 
ball-like media of SiC, the barrel finishing tub was rotated, dry type barrel finishing was performed, 
and it took out 1000 pieces at a time, respectively after [ of since polish is started ] 5 minutes, and 
after 10 minutes and 15 minutes. Thereby, the thickness of the metal oxide film 14 is changed 
corresponding to polish time amount. 

[0018] Next, 4000 stacked type ceramic condensers mentioned above were separately put in into the 
nickel electroless deposition tub, respectively for every 1000 groups of every according to the 
difference in polish time amount, and the nickel-plating film 1 5 was formed in the front face of the 
external electrode 13. 

[0019] Thus, it takes out 50 pieces at a time from each group of the stacked type ceramic condenser 
with which the metal oxide film 14 was formed in the front face of the external electrode 13 at 
random, and it is 1MHz of test frequencies, and the average of the value which measured the 
equivalent-series-resistance value shows drawing 6 . That is, although barrel finishing was not 
performed and the equivalent-series-resistance value gave 1 lOmohm and polish for 5 minutes, 
25mohm and the thing for 15 minutes were set [ the equivalent-series-resistance value ] to 20mohm 
by 71mohm and the thing for 10 minutes. 

[0020] As mentioned above, while being able to acquire a high equivalent-series-resistance value 
also in a laminating ceramic condenser, an equivalent-series-resistance value can be adjusted easily. 
[0021] Drawing 7 shows the equivalent-series-resistance value acquired according to the 2nd 
example, and shows the relation between heat treatment temperature and an equivalent-series- 
resistance value. It was equivalent to what was used for the 1st example, that external electrode 13 
calcinated the nickel conductivity paste in the non-oxidizing atmosphere, and was formed, and 
electrostatic capacity is 4.7 micro F, a dimension is the thing of 4.5x3.2mm angle, and the stacked 
type ceramic condenser used in this 2nd example prepared 3000 of these. 

[0022] These stacked type ceramic condensers were divided into every 1000 groups, and it put into 
the heat treating furnace separately for every group, and among atmospheric air and after the 2nd 
group heat-treated at 500 degrees C among atmospheric air for 50 minutes and the 3rd group heat- 
treated the 1st group's capacitor for 50 minutes at 770 degrees C for 50 minutes by 400 degrees C, 
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respectively, it was cooled naturally in the furnace. 
[0023] Next, the capacitor taken out from the inside of a furnace was separately put in into the nickel 
electroless deposition tub for every group, respectively, and the nickel-plating film 1 5 was formed in 
the front face of the external electrode 13. 

[0024] It takes out 50 pieces at a time from each group of the stacked type ceramic condenser with 
which the metal oxide film 14 was formed in the front face of the external electrode 13 as mentioned 
above at random, and it is 1MHz of test frequencies like the 1st example, and the average of the 
value which measured the equivalent-series-resistance value shows drawing 7 . That is, although are 
heat-treated at 400 degrees C, the equivalent- series-resistance value was heat-treated at 31mohm and 
500 degrees C and the equivalent-series-resistance value was heat-treated at 72mohm and 770 
degrees C, the equivalent-series-resistance value was set to 403mohm. 

[0025] Thus, while being able to obtain the stacked type ceramic condenser which has a high 
equivalent-series-resistance value also in the 2nd example, the equivalent-series-resistance value was 
able to be adjusted easily. 

[0026] While being able to obtain the stacked type ceramic condenser which has a high equivalent- 
series-resistance value according to this example since the metal oxide film 14 was formed in the 
front face of the external electrode 13 as mentioned above, the equivalent-series-resistance value was 
able to be easily adjusted by changing the thickness of this metal oxide film 14. Thus, since said 
equivalent-series-resistance value can be easily adjusted by changing the thickness of said metal 
oxide film in the culmination in a production process, the ceramic condenser which has an 
equivalent-series-resistance value according to need can be supplied quickly. 

[0027] In addition, although this invention was applied to the stacked type ceramic condenser in this 
example, it is not limited to this. 

[0028] Moreover, in this example, although nickel was used as the external electrode 13 and metal 
plating film, not being limited to this is needless to say. 

[0029] Furthermore, although the thickness of the metal oxide film 14 was changed in this example 
by changing the time amount which performs barrel finishing, or the temperature of heat treatment, 
whether it is because the time amount which heat-treats is changed or changes the thickness of the 
metal oxide film 14, combining these suitably, an equivalent-series-resistance value can be adjusted. 
[0030] 

[Effect of the Invention] The miniaturization of equipment can be attained while being able to 
remove easily the voltage variation of the low frequency superimposed on power-source Rhine using 
a ceramic condenser with a small configuration, without using the big aluminum or the big tantalum 
electrolytic capacitor of a configuration, since the ceramic condenser which has a high equivalent- 
series-resistance value by forming a metal oxide film in the front face of an external electrode can be 
obtained according to this invention as explained above. Furthermore, it is a culmination in a 
production process, and since said equivalent-series-resistance value can be easily adjusted by 
changing the thickness of said metal oxide film, the effectiveness which was very excellent that the 
ceramic condenser which has an equivalent-series-resistance value according to need can be supplied 
quickly is done so. 

[Translation done.] 
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3. In the drawings, any words are not translated. 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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[Translation done.] 



http ://www4 . ipdl .ncipi . go jp/cgi-bin/tran_web_cgi_ej j e 



10/22/2004 



